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3 These activities are supported by a research project
OFri ends 6, -fnancedhy thesAgenoe Nationale
Dela Recherohe (ANR) and the National Science Foundation
(NSF) as a part of the program created by the Materials World Network
(MWN) and Partner University Fund (PUF) award. Their collaborations
provide opportunities for researchers and students to travel between San
Diego and Nancy for research as well as to develop specific courses in
common. This description was excerpted from an article in French on the

Nancy University website. Read it in full at:  http://www.uhpnancy.friuniversite/actualite
eric_e_fullerton_professeur_a_universite de_californie_san_diego_docteur_honoris_causa de_|_uhp

2011 Marconi Symposium:
OHow Wi ll the Internet

2011 The University of California, San
v Diego hosted the 2011 Marconi

Marconi Society Symposium on
STIHITIE September 8, 2011. The event
honored two former UC San
Diego Jacobs School of
Engineering professors of
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Nano-Probe
Eric Fullerton received a doctorate honoris causa from the
‘ Henri Poincaré University in a ceremony on Oct. 3 in Nancy,
France. The award was in recognition of the close
relationships with the university, especially with the Conize
magnetism team from the Institute Jean Lamour. This close |Fromthe 2
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electrical and computer
engineering (ECE). Irwin Mark
Jacobs and Jack Keil Wolf were
awarded the prestigious 2011 Marconi Society Fellowship and Prize. The late
UCSD ECE Professor Jack Keil Wolf, who sadly died just after his selection for

the Marconi Prize; his grandson, David Hallac accepted the award on his
behalf.
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Read the press release of the award at http://www.jacobsschool.ucsd.edu/news/

news releases/release.sfe?id=1110
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From the Director

I am writing to you for the first time as Director of CMRR as
my term started on July 1st of this year. | would like to start off by
thanking Paul H. Siegel for his 11 years of service as CMRR Director
and his continued support during this time of transition. He led
CMRR through times of considerable change in the storage
industries and has put into place new initiatives for growth and
diversification of the CMRR efforts to revitalize the Center's
technical mission. Key among them is the growth into solid state
storage devices and systems and launching the widely successful
Non-Volatile Memories Workshop. | would also like to thank the
CMRR sponsors, faculty, staff, students and post docs for their
support and encouragement during this transition. It is an exciting
time for CMRR and | will need everyone's support.

As CMRR moves forward, it is clear that information storage technologies will
remain at the core of research. However, in order to grow, we will have to explore
new scientific initiatives that will build on our core strengths. | welcome comments
and suggestions as we move forward. As part of this growth, we welcome three new
affiliated faculty members into CMRR: Max Di Ventra, Oleg Shpyrko and Shirley
Meng (see page 12). Max Di Ventra is a Professor in the Physics department whose
research is in the theory of electronic and transport properties of nanoscale systems
and will be presenting a special session talk on Memory Effects in Nanoscale
Systems: Fundamentals and Applications. Oleg Shpyrko is an Assistant Professor in
the Physics department and uses x -ray techniques to probe structure and dynamics
in electronic and magnetic systems. Please see the research highlight on Pages 6 -8
highlighting Prof . Shpyr k erdys a mava emnaagnetic on
nanoprobe. Shirley Meng is an Assistant Professor in the NanoEngineering
department and works with magnetic and battery materials. We look forward to their
participation in the coming years.

A key component to growing CMRR will be to broaden the funding base. This
has been a priority over the last few years and has been yielding considerable
fruit. CMRR has recently received funding from the Advanced Storage Technology
Consortium, Information Storage Industry Consortium, multiple grants from the
National Science Foundation, UC Discovery grants, Space Micro, Partnership
University Funds, Department of Defense, and the Department of Energy.  This new
funding will supplement sponsorship funding, allow the number of CMRR students
and post-docs to grow and keep CMRR at the forefront of research in information
storage and nanotechnologies.

| have to close on a sad note both for me and the CMRR community. Professor
Jack Keil Wolf, the first holder of a CMRR Endowed Chair, passed away this May at
the age of 76 following a battle with cancer. CMRR would not be the institution it is
today without his leadership, creativity and support over the last 27 years. His

contributions to CMRR will forever be remembered

us
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Professor Jack Keil Wolf in Memoriam

On May 12, the CMRR Family lost a beloved colleague, gifted teacher, and dedicated
mentor. As the first CMRR Professor, and throughout his distinguished career at UCSD, Jack
set the tone for the Center. He nurtured a culture of collegiality, taught his students the joy of

collaborative research, and delighted everyone with his playful sense of humor. We will all
sorely miss his friendly presence and his wise counsel.
A memori al service celebrating Jackds |ife

in conjunction with the Shannon Memorial Lecture and the awarding of the Shannon Graduate
Fellowship & two CMRR traditions established by Jack & the success of a fund-raising
campaign to endow the Jack Keil Wolf Chair in Electrical Engineering within the Jacobs
School of Engineering was announced in a ceremony attended by his colleagues, students,
friends, and family.

A full article about Prof . Wo | f can be foun

http://www.jacobsschool.ucsd.edu/news/news releases/release.sfe?id=1068

The official New York Times Obituary can be read at

http://www.jacobsschool.ucsd.edu/news/news_releases/release.sfe?id=1068
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Graduate Fellowship

Professor Thomas M. Cover , Kwoh-Ting Li Professor
of Engineering and Professor of Electrical Engineering
and Statistics at Stanford University presented the 9 ™
Annual Shannon Memorial Lecture to a capacity -
approaching audience in the Atkinson Hall Auditorium
on September 19, 2011. His lecture was entitled
0Shannon and the St. Peter

Prof. Cover is known for his work in information
theory, portfolio theory, pattern recognition and
learning. His 1972 paper on broadcast channels was
one of the first papers in modern network information
theory. He co-authored a textbook in information
theory in 1991 and received the 1990 Claude E. Shannon Award in information theory. He
received the IEEE Neural Networks Pioneer Award in 1993 for his work on the capacity of neural
nets. He received his Bachelor of Science degree in Physics from MIT and his M.S. and Ph.D.
degrees in Electrical Engineering from Stanford University in 1964. He became an Assistant
Professor in the Department of Electrical Engineering in 1965 and received a joint appointment in
Electrical Engineering and Statistics in 1972. He was Lab Director of the Information Systems
Laboratory in EE from 1989 to 1996. He is a Fellow of the Institute of Electrical and Electronic
Engineers of the American Academy of the Arts and Sciences and of the Institute of Mathematical
Statistics and was President of the IEEE Information Theory Society. He has served as an associate
editor for numerous journals. He has also been the contract statistician for the California State
Lottery and a consultant to AT&T Bell Labs and IBM. He is a member of the National Academy of
Engineering and is the recipient of the 1997 IEEE Richard W. Hamming Medal.

Hessam Mahdavifar , a Ph.D. student in the Electrical
and Computer Engineering (ECE) Department at
UCSD is the 20112012 recipient of the Shannon
Graduate Fellowship. This endowed fellowship was
created to honor an outstanding graduate student at
UCSD whose research is in the field of information
theory.

Mr. Mahdavifar received his B.Sc.EE in 2008
from Sharif University of Technology in Iran. As a high
-school student, he took part in an International
Mathematics Olympiad for two years in a row
(IMO'2002 in Glasgow and IMO'2003 in Tokyo),
earning a Silver Medal in both years. Currently, he is working towards his doctoral degree under
the supervision of Professor Alexander Vardy.

The focus of Hessamds research is coding
number of important and highly original contributions, including: optimal interleaving algorithms
for burst -error correcting codes, secure coding schemes for wiretap channels, list -decoding
techniques for errors -and-erasures correction in networks, rewriting codes for flash memories,

@tag singulation codes for RFID devices. Congratulations, Hessam! /

b bur
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La Jolla, cA <= UJCSD

The University of California at San Diego

The UCSD Non-Volatile Memories Workshop is a unique showcase for outstanding work related
to solid state, non-volatile memories. NVMW brings together researchers and engineers from
disciplines ranging across memory devices, data encoding, systems architecture, applications,
and more. NVMW 2011 attracted more than 230 academic and industrial researchers from
universities, national labs and companies. Please join us for NVMW 2012!

PROGRAM INCLUDES:
Circuits and non-volatile memory devices « Systems architecture

Solid state storage systems « ECC and coding for flash memories
Other non-volatile memories « Tutorials and panel discussions

Learn more at cmrr.ucsd.edu and nvmw.ucsd.edu

Hosted by:

CMRR-SSD
A

Solid State Drive Program at the
Center for Magnetic Recording Research

Led by Prof. Paul Siegel

The Center for Magnetic Recording Research (CMRR) is an interdisciplinary
research organization at the University of California, San Diego. For more
than two decades, CMRR has been a leader in fundamental and applied
research in support of the advancement of magnetic data storage
technology, a cornerstone of the modern information age. In cooperation
with industry and government partners, the Center pursues a diverse
program of forward-thinking research while producing highly trained
graduate students and postdoctoral professionals. CMRR-SSD is a major
new research initiative at UCSD, focusing on issues of reliability, security,
data integrity, and system applications of solid-state, non-volatile storage.

CMRR Director:

Photography:
Lauren Coleman
Iris Villanueva
Alex Matthews

Eric E. Fullerton

Newsletter Editor:
Lauren Coleman

Non-Volatile Systems
Laboratory

Department of Computer Science and Engineering

Vi
@

Led by Prof. Steve Swanson and Prof. Rajesh Gupta

The Non-Volatile Systems Laboratory (NVSL) at UCSD was founded in
2008 and focuses on developing hardware and software prototypes to
understand the hardware, software, security, and reliability implications of
non-volatile, solid-state memories. Our approach is to build hardware and
software systems ranging from embedded storage arrays to flash-enabled
high-performance clusters that allow us to characterize the challenges and
test solutions on "real world" systems. We work with researchers at the
Center for Magnetic Recording Research, the San Diego Super Computing
Center, and within the Computer Science and Engineering Department to
bring a wide range of expertise to bear on each of these issues.

Contributors:

Eric Fullerton
Iris Villanueva
Paul H. Siegel

http://cmrr.ucsd.edu

Iris Villanueva
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Research Highlight
X-rayds as a MaRobet i ¢ Nano
Ash Tripathi, Jyoti Mohanty, Sebastian Dietze, Sang -Soo Kim, lan McNulty,
Erik Shipton, Eric Fullerton and Oleg Shpyrko
University of California, San Diego

X-ray scattering is, in many ways, an ideal probe of magnetic nanomaterials since it allows in  -situ,

non-invasive investigation of both structural and dynamical properties of materials with

nanoscale or even atomic resolution. Deeply penetrating ability of x rays make it a useful probe

of truly bulk properties of materials, an advantage over electron scattering and microscopy, or

scanning tunneling techniques. T-tramspaaentisamplesyandttoo

couple to oOoinvisibled order parameters makes

investigated with visible or infrared spectroscopy techniques. And unlike visible light

mi croscopy whi ch has practical resolution [

fﬁt\mdamental diffraction -limited resolution of x -ray scattering based techniques is well below 1
ngstrom.

High degree of x -ray energy tunability at synchrotron facilities further makes it possible to
perform measurements that are element -specific to specific chemical constituents, or use core -
level sensitivity at the resonant edges to study magnetism with resonant magnetic scattering. We
have recently demonstrated the high degree of spatial coherence available at high  -brilliance
synchrotron facilities enables a novel approaches to image nanoscale magnetic structure.

Coherent X -ray Diffractive Imaging.

Phase -retrieval lens -less imaging. _ While the temporal evolution of the x -ray speckle pattern
can provide valuable information about fluctuation of the specific order parameter (orbital,
charge or spin ordering), reconstruction of r
into real space image based on phase -retrieval algorithms, known as Lensless X -ray Imaging,
can provide detailed real -space information of both real and imaginary parts of the domain
complex order parameters.

Imaqging Extended Objects with Ptychography Approach. A novel approach to iterative
phase retrieval called the Ptychographic Iterative Engine (PIE) [L  -10] PIE is based on the idea of

collecting coherent diffraction

— fracton | afacen | ] patterns from overlapping regions on
“patem Er"".'\ the sample and using this information

for unambiguous and fast phase

¥ < é retrieval, and imaging of extended
7 | objects on lengthscales greater than
r on - the size of the illuminated beam (see
\ Figure 2 ) This approach can also be
— =2l applied to extended objects of, in

principle, unlimited size.

x-ray pinhole
source aperture

Figure 1: Schematic of the experimental setup for lens-less

ptychographical imaging (left) and the cyclic iterative algorithm
\of phase recovery. Adapted from Refs. [2,4] /
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We have performed PIE reconstructions of simulated data and so far the outcomes are quite
favorable. There are several advantages to using the coherent diffractive imaging techniques,

: such as ptychography, over other imaging
approaches, such as, for example, scanning X
-ray Nanodiffraction:

1) The spatial resolution can exceed the
dimensions of the x -ray beamspot.

2) The resolution is not limited by the quality
of the focusing optics, but only by the
coherent x -ray flux

3) Both phase and amplitude of the
appropriate order parameter is retrieved,

making the CXDI highl
defectsod, such as phatg
dilatation or shear, presence of edge
Figure 2. (a) Example of reconstructed magnetic do- dislocations, as well as more complex

main structure obtained by 4x4 scanning of overlapping . .
exposures. The extreme dark and light colors represent topological phase defects, such as anti -phase

two anti-parallel fully saturated magnetization values domains, phase slips, screw dislocations etc.
(M) normal to the plane of the magnetic film (b) Recon-

structed complex illumination function (amplitude

shown as brightness and phase as hue) of the incident x -

ray beam. From Tripathi et al, [11]

) i M 43.0 mT 31.5mT
Coherent X -ray Diffractive 2 L,
Imaging of Extended Magnetic ! bf/

0.7:
Nanostructures. =\ dc/ /
‘0."5 e‘y

We have successfully performed to our
knowledge first ever Coherent X -ray
Diffractive Imaging (CDI) of magnetic

nanostructures. The approach of CDI is a lens
-less alternative to lens -based techniques,
such as magnetic microscopy o whereby the
diffraction pattern formed by scattering a

coherent x-ray beam from a sample is !

inverted numerically to form an image of the
object. By removing the need for optics, the

spatial resolution achievable is no longer  Fjgyre 3: (a) domain evolution as the magnetic field is

28.0 mT 21.0 mT

limited by the quality of the optical elements, decreased from saturation towards zero magnetic field.
but by the highest spatial frequencies (a) I_-Iysteresis Ic_)op of sample_ magnetization as a
measured in the x -ray diffraction pattern. function of applied magnetic field; (b -f) magnetic

domain reconstructions from series of diffraction

patterns taken at various points of magnetic hysteresis
\ curve shown in (a). From Tripathi et al, [11] /
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We demonstrated the basic principle of magnetic CDI where by subtracting coherent diffraction
patterns collected on - and off- magnetic resonance (in this case at M 5 Gd adsorption edge) one
can couple directly to magnetic structure induced by Gd 0 therefore achieving elemental
sensitivity to magnetic moment and eliminating charge scattering contribution.

We have performed the CDI measurements on labyrinthine stripe domains in magnetic
multilayers of GdFe, and have successfully demonstrated that both the real -space magnetic
structure of the sample and the complex illumination function of the x -ray beam incident on the
sample can be recovered in ptychographical approach (see Fig. 3).

The project demonstrates our ability not only to develop in -house algorithms that work on
simulated or man -made objects, but can also be transferred to real -life systems. The
measurements were performed at sector 2 of Advanced Photon Source at Argonne in
collaboration with lan McNulty of APS and Eric Fullerton and his group at UCSD.

References:

[1] O. Bunk, M. Dierolf, S. Kynde, I. Johnson, O. Marti, and F. Pfeiffer, "Influence of the overlap
parameter on the convergence of the ptychographical iterative engine,” Ultramicroscopy
108, 481 (2008).

[2] J. M. Rodenburg, "Ptychography and related diffractive imaging methods", in Advances in
Imaging and Electron Physics (2008), Vol. 150, pp. 87.

[3] P. Thibault, M. Dierolf, A. Menzel, O. Bunk, C. David, and F. Pfeiffer, "High -Resolution
Scanning X-ray Diffraction Microscopy,” Science 321, 379 (2008).

[4] M. Dierolf, O. Bunk, S. R. Kynde, P. Thibault, I. Johnson, A. Menzel, K. Jefimovs, C. David, O.
Marti, and F. Pfeiffer, "Ptychography & lensless X -ray imaging,” Europhysics News 39, 22

(2008).
[5] H. M. L. Faulkner and J. M. Rodenburg, "Error tolerance of an iterative phase retrieval
algorithm for moveable illumination microscopy,”  Ultramicroscopy 103, 153 (2005).

[6] J. M. Rodenburg, "A simple model of holography and some enhanced resolution methods in
electron microscopy,Ultramicroscopy87, 105 (2001).

(




/ NUMBER 36

Page 9
Selected Papers and Talks
Associate Professor

Professor Eric Fullerton Raymond A. de Callafon
D.W. Cooke, F. Hellman, J.R. Groves, B.M. Clemens, S. Boettcher, U. and Lacey, C.A. and Li, H. and Amemiya, K.
Moyerman, and E.E. Fullerton , oCal or i met r andde Callafon, R.A. and Talke, F.E., Servo Signal
epitaxial thin films, 6 RevVvi «Processingfor Flying Height Control in Hard Disk Drives , ,
Vol. 82, No. 2, (February 2011), pp. 023908 -1-4. Microsystem Technologies, Vol. 17, pp. 937 -944, (2011).
K.A. Seu, S. Roy, R. Su, D.H. Parks, E. ShiptonE.E. Boettcher, U. and Lacey, C.A. and Li, H. and Amemiya, K.
Fullerton , and S.D. Kevan, "Momentum transfer and de Callafon, R.A. and Talke, F.E ., Analytical Read
resolved memory in a magnetic system with Back Signal Modeling in Magnetic Recording
perpendicular anisotropy,” Applied Physics Letters, Microsystem Technologies, Vol. 17, pp. 997 -1002, (2011).

Vol. 98, No. 12, (March 2011), pp. 122505 -1-3. )
Boettcher, U. and Li, H. and de Callafon, R.A . and Talke,

M. Sharma, H.M. Aarbogh, J.-U. Thiele, S. Maat, E.E. F.E., Dynamic Flying Height Adjustment in Hard Disk
Fulleton , and C. Leighton, 0 Ma g DrivesThrough Feedforward Control , IEEE Trans. on
properties of epitaxial MgO(001)/FeRh films across the Magnetics, Vol. 47, pp. 1823 -1829, (2011).
antiferromagnet to ferromagil « . .« i e
Applied Physics, Vol. 109, No. 8, (April 2011), pp. Kinney, C.E. and de Callafon, R.A. , The Internal Model
083913-1-7. Principle for Periodic Disturbances with Rapidly Time -
Varying Frequencies , International Journal of Adaptive
N. Reckers, J. Cucchiara, O. Posth, C. Hassel, F.M. Control and Signal Processing, (2011), DOI: 10.1002/
Romer, R. Narkowicz, R.A. Gallardo, P. Landeros, H. acs.1254.
Zahres, S. Mangin, J.A. Katine, E.E. Fullerton , G.
Dumpich, R. Mechenstock, J. Lindner, and M. Farle, Boettcher, U. and Li, H. and de Callafon, R.A . and Talke,
OEffect of micr owa vterqué-drivemd i :F.E., Optimal Feed Forward Profiles for Dynamic Flying
magnetization precession in nanopillars with magnetic Height Control in Hard Disk Drives , Prepr. 18th IFAC

perpendicul ar anisotropy, o0 IWorldCongress, pp.875 -880, Milan, Italy, (2011).

No. 18, (May 2011), pp. 184427-1-8.
Han, Y. and de Callafon, R.A. , Closed -Loop ldentification

S. Park, N.M. Nguyen, C. Burrowes, E.E. Fullerton , C. of Hammerstein Systems Using lterative Instrumental

Chappert, L. Prejebeanu, F. Garcia -Sanchez, and D. Variables , Prepr. 18th IFAC World Congress, pp. 13930 -
Ravel osona, OAsymmetric domiq3935 Milan, Italy, (2011).

under current in spin valves with perpendicular

anisotropy, 0 Applied Physi (knney C. andFang, H. and de Callafon, R.A. and Aima,
(June 2011), pp. 232512-1-3. M., Robust Estimation and Automatic Controller Tuning in
Vibration Control of Time Varying Harmonic

Disturbances , Prepr. 18th IFAC World Congress, pp. 5401
-5406, Milan, Italy, (2011).

K. Lee, J.J. Sapan, S.H. Kang, andE.E. Fullerton ,
oOPerpendicul ar magneti z-ati ol
crystal MgO, 6 Journal of Ay
No. 12, (June 2011), pp. 123910-1-3. Miller, D.N. and de Callafon, R.A. and Brenner, M., A

. Covariance -Based Realization Algorithm for the
Identification of Aeroelastic Dynamics from In _-Flight Data,
Proc. AIAA Atmospheric Flight Mechanics Conference,
pp. AIAA -2011-6207, 24 pages, Portland, OR, USA, (2011).

D. Lu, J. Kan,E.E. Fullerton , and Z. Liu,
surface plasmon polaritons in Ag composite films by
adding dielectrics or semic:¢
Physics Letters, Vol. 98, No. 24, (June 2011), pp. 243114
-1-3.

o /
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A complete listing of CMRR papers & talks can
be found at: http://cmrr.ucsd.edu

July 31- August 5, 2011, pp. 1644-1648.
Zeng, J. and Wang, J. andde Callafon, R.A. and Brenner,

M., Suppression of the Aeroelastic/Aeroservoelastic B. Butler and P.H. Siegel , OError Fl oor Pr e
Interaction Using Adaptive Feedback Control Instead of Codes in the AWGN Channel -6 i
Notching Filters , Proc. AIAA Atmospheric Flight Mechanics Ninth Annual Allerton Conference on Communication,
Conference, pp. AIAA -2011-6459, 20 pages, Portland, OR, Control and Computing, Monticello, IL, September 28 - 30,
USA, (2011). 2011, Talk WeB1.2.

0 Wr iGhannel Model forBit-Pat t er ned Medi a
Department of Electrical and Computer Engineering, Texas

Visiting Scientist Gordon Hughes A&M University, College Station, Texas, April 6, 2011.
0 Wr iCGhannel Model forBit-Pat t erned Medi a
"SSD Trim Commands Considerably Improve Computer Science Colloquium, Technion - Israel Institute
Overprovisioning" Tasha Frankie, Gordon Hughes , Ken of Technology, June 21, 2011.
Kreutz-Delgado Flash Memory Summit, Santa Clara, CA,
Forum F2C: Solid State Drive Technology August 9th, 2011. oWi ndowed Decoding : A window

Combinatorial, Algorithmic and Algebraic Aspects of
. CodingTheory, Ecole Polytechnique Federale de Lausanne
Professor Paul H. Siegel (EPFL), Switzerland, July 28, 2011.

B. Gabrys, E. Yaakobi, L. Dolecek, P.H. Siegel, L. Grupp,
M.H. Taghavi, A. Shokrollahi, and P.H. Siegel , OEf f i ciseswanson, 0 T a ¢ k |-gelh\@riability inrTlaC Flash

Il mpl ementati on of Linear Prongahmm)iunggh Deercropdri NnQoror elcBEEBon Codi
Transactions on Information Theory, vol. 57, no. 9, pp. -Ninth Annual Allerton Conference on Communication,
5960-5982, September 2011. Control and Computing, Monticello, IL, September 28 - 30,

M.-P. Beal, M. Crochemore, B.E. Moision, and P.H. 2011, Talk ThCe.2.

Siegel, 0 Pe fFinlediype Shift Spaces, 6 | EEE

Transactions on Information Theory, vol. 57, no. 6, pp. E. Yaakobi, L. Grupp, S. Swanson, P.H. Siegel , J.K. Wolf ,
3677-3691, June 2011. OEr fCorrrecting Codes for TLC F

) . ) Summit, Santa Clara, August 9-11, 2011.
A.R. lyengar, P.H. Siegel ,and J.K. Wolf, 6 Model i ng and

I nformati on Rates for Synchronij zati,o .E .r Cha e | L0 i
Proceedings of 2011 IEEE International Symposium on g)l dé'n’fE' gﬁaEObc':’ hFh_[ glegel ’M 0 ﬁl.§pa_m;e 8ons?ra|ne':d:
Information Theory, St. Petersburg, Russia, July 31 - Au- c')t (;s c:r Clase-A atng glle 201le mori es, o a
gust 5, 2011, pp. 518-522. mit, Santa Llara, August 9-14, :

E. Yaakobi, P.H. Siegel , A. Vardy, and J.K. Wolf ,
OMul ti ptCeorErercari ng WOM Codes, 6 accepted to
IEEE Transactions on Information Theory, August 2011.

A.R. lyengar, P.H. Siegel , R.L. Urbanke, and J.K. Wolf ,

oWi ndowed Decoding of Spatially Coupled Codes, 0 in
Proceedings of 2011 IEEE International Symposium on

Information Theory, St. Petersburg, Russia, July 31 - Au-

gust 5, 2011, pp. 2558-2562.

E. Yaakobi, P.H. Siegel , A. Vardy, and J.K. Wolf , 0 On
Codes that Correct Asymmetric Errors with Graded
Magni tude Distribution, 6 in Proceedings of 2011 | EEE

International Symposium on Information Theory, St.
Petersburg, Russia, July 31 - August 5, 2011, pp. 1021-

Miller, D.N. and de Callafon, R.A. , Efficient Identification of X. Zhang, and P.H. Siegel , OAdaptive Cut GEner ¢
Input Dynamics for Correlation Function -Based Subspace Improved Linear Programming Decoding of Binary Linear

Identification , Prepr. 18th IFAC World Congress, pp. 6511 - Codes, 6 in Proceedings of 201 | EI
6516, Milan, Italy, (2011). Symposium on Information Theory, St. Petersburg, Russia,
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http://cmrr.ucsd.edu/
http://maeresearch.ucsd.edu/callafon/publications/2011/IFACWorld2597.pdf
http://maeresearch.ucsd.edu/callafon/publications/2011/IFACWorld2597.pdf
http://maeresearch.ucsd.edu/callafon/publications/2011/IFACWorld2597.pdf
http://maeresearch.ucsd.edu/callafon/publications/2011/AIAA-2011-6459.pdf
http://maeresearch.ucsd.edu/callafon/publications/2011/AIAA-2011-6459.pdf
http://maeresearch.ucsd.edu/callafon/publications/2011/AIAA-2011-6459.pdf

Associate Professor
Steven Swanson

Onyx: A Protoype Phase -Change Memory Storage Array,
Ameen Akel, Adrian M. Caulfield, Todor I. Mollov, Rajesh
K. Gupta, and Steven Swanson , Proceedings of the 3rd
USENIX conference on Hot topics in storage and file
systems, 2011, pages 1-5.

Extracting Device Fingerprints from Flash Memory Ex-
ploiting Physical Variations,Pravin Prabhu, Ameen Akel,
Laura Grupp, Wing -Key Yu, G. Edward Suh, Edwin Kan,
and Steven Swanson , Proceedings of the 4th International
Conference on Trust and Trustworthy Computing, 2011,
pages 1-17.

Understanding the Impact of Power Loss on Flash
Memory, Hung -Wei Tseng, Laura M. Grupp, and Steven
Swanson, 48th Design Automation Conference (DAC
2011), June 2011, pages 16.

Reliably Erasing Data From Flash -based Solid State
Drives, Michael Wei, Laura M. Grupp, Frederick E. Spada,
and Steven Swanson , Proceedings of the 9th USENIX
conference on File and stroage technologies, Berkeley,
CA, USA, 2011, pages 1-13.

NV-Heaps: Making Persistent Objects Fast and Safe With
Next-Generation, Non -Volatile Memories, Joel Coburn,
Adrian M. Caulfield, Ameen Akel, Laura M. Grupp,Rajesh
K. Gupta, Ranjit Jhala, and Steven Swanson , Proceedings
of the sixteenth international conference on Architectural
support for programming languages and operating sys-
tems, 2011, pages 105-118.

Professor Frank E. Talke

C. Choi, Y. Yoon, D. Hong, Y. Oh, F. E. Talke, and S. Jin,
oOPl anari zation of Patterned
Enabl e Head Midogyatdm Techriolpgies, Vol.
17, No. 3 pp. 395-402, (March 2011).

Y. Yoon, | Et si on
Fretting Wearina Micro -Spher i cal
270, No. 9-10, pp. 567-575, (April 2011).

L. Li, | . Et si on,
FrettinginaMicro -Spher i cal
No. 11-12, pp. 857-865, (May 2011).

and F. E.

U. Boettcher, C. A. Lacey, H. Li, K. Amemiya, R. A. de
Callafon, and F. E. Talke, "Analytical Read Back Signal
Modeling in Magnetic Recording," Microsystem
Technologies, Vol. 17, No. 5-7, pp. 997-1002, (June 2011).
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L. Wu and F. E. Tal ke, O0Model
Depletion in Heat -Assisted-Magnetic Recording Systems
Using a Multiple-L ay er ed Di s kMicgosystenc t ur
Technologies, Vol. 17, No. 5-7, pp. 1109-1114, (June 2011).

A. Ovcharenko, M. Yang, K. Chun, and F. E. Talke,

O0Tr ans i ed4bisk CBrtactsliethe Presence of
Spherical Cont amiMiaosystemm Parti
Technologies, Vol. 17, No. 5-7, pp. 743-747, (June 2011).

L. Li, H. Zheng, E. B. Fansl| adu
Numerical Study of the Dimple/Gimbal Interface in a

Har d Di s kMicBsystemeTechnologies, Vol. 17, No.
5-7, pp. 869-873, (June 2011).

H. Zheng, H. Li, K. Amemi y a,
of Write Current on Thermal Flying Height Control
SIliders with Dual Heater /|l nsu
Microsystem Technologies, Vol. 17, No. 5-7, pp. 959-964,
(June 2011).

U. Boettcher, C. A. Lacey, H. Li, K. Amemiya, R. A. de

Call af on, and F. E. Tal ke, 0 9
FI'ying Height <cont r o MirosysteHar d
Technologies, Vol. 17, No. 5-7, pp. 937-944, (June 2011).

L. Li, E. Fans!l au, and F. E .
of the Dimpl e/ Gi mbal I nterfag
Microsystem Technologies, Vol. 17, No. 5-7, pp. 863-868,

(June 2011).

J. Fritzsche, H. Li, H. Zheng, K. Amemiya, and F. E. Talke,
0The Effect of Air Bearing Cgd
Pole-Ti p P r o tMicuosystermTechnologies, Vol. 17,

No. 5-7, pp. 813-820, (June 2011).

P . Yoon and F. E. Tal ke 01l nvdg
Deformation and Wear Characteristics of Discrete Track
Recor di n g Mistesgstera Teéhnologies, Vol. 17,

No. 5-7, pp. 733-742, (June 2011).

J. Lee, SW Chun, H-J Kang, and F. E. Talke, "Photo
Oxidative Degradation of Perfluoropolyether Lubricant

for Data Storage," Macromolecular Research, Vol. 19, No.
6, pp. 582-588, (2011).

U. Boettcher, H. Li, R.A. de Callafon, and F.E. Talke,
oDynamic Flying Height Adjust

Magnetics Vol. 47, No. 7, (July 2011), , pp. 1823-1829.

M. Gauvin, H. Zheng, B. Suen, J. Lee, H.J. Kang, and F.E.

Tal ke, 0 E n h aThecnaldStalfility ©t Modified

PFPE Lubricants Under IEBEser H
Transactions on Magnetics Vol. 47, No. 7, pp. 1849-1854,

Feedf or \IEBE Tdans@ctiomton o | pn 4

(July 2011).

and

nt ou

stig

me nt
y on

eam



CMRR REPORT \

Page 12 New Affiliated Faculty

Assistant Professor Oleg Shpyrko received his Ph.D in Physics from
Harvard University in 2004. He has since served as postdoctoral fellow at
Harvard University and as a CNM postdoctoral fellow at the Argonne
National Laboratory Center for Nanoscale Materials. Now an Assistant
Professor in the Physics Department at the University of California, San
Diego. His research interests include experimental condensed matter. In
2010, he received the NSF CAREER (Faculty Early Career Development)
Award. He is also the principle investigator for the Shpryko Group which
studies nanoscale dynamics and structure of materials - splitting its interest
between "soft matter" and electronic/magnetic materials.

For more information visit his website at http://oleg.ucsd.edu/

Assistant Professor Shirley Meng received her B.S. Materials Science
and Engineering from Nanyang Technological University of Singapore
and her Ph.D in Advanced Materials for Micro - & Nano- Systems from
Singapore -MIT Alliance (National University of Singapore) . She also
conducted postdoctoral research at MIT in Materials Science and
Engineering. Her research interests include the field of energy storage
and conversion materials: nano structured electrodes for advanced
rechargeable batteries, dye -sensitized solar cells and thermoelectric
conversion; charge ordering, structure stability, processing d structure &
property - performance relation in functional ceramics and combining
first principles computation with high -skilled experiments for rational
materials design and optimization for energy applications.

For more information visit her website at
http://nanoengineering.ucsd.edu/faculty/smeng.html

Professor Massimiliano (Max) Di Ventra graduated in
Physics from the Ecole Polytechnique Federale de Lausanne in
1997. He is now a Professor at the Physics Department at the
University of California, San Diego. His main interest is in the
theory of electronic and transport properties of nanoscale
systems, and has delivered more than 140 invited talks
worldwide on these topics. He serves on the editorial board of
several scientific journals and has won numerous awards and
honors, including the NSF Early CAREER Award, the Ralph E.
Powe Junior Faculty Enhancement Award, and fellowship in the
Institute of Physics. He has co-edited the textbook Introduction
to Nanoscale Science and Technology (Springer, 2004) for
undergraduate students, and he is single author of the graduate
-level textbook Electrical Transport in Nanoscale Systems

(Cambridge University Press, 2008).

For more information, visit his website at http://physics.ucsd.edu/~diventra/

o /




